Pullorum disease of chicks (Bacillary white diarrhea) by Graham, Robert
PULLORUM DISEASE 

OF CHICKS 

(Bacillary White Diarrhea) 
By ROBERT GRAHAM 
Young chicks fatally affected with pullorum disease 

UNIVERSITY OF ILLINOIS 

COLLEGE OF AGRICULTURE : AGRICULTURAL EXPERIMENT 

STATION AND EXTENSION SERVICE 

Circular 432 
PU L L O R U M  D I S E A S E  i s  a  c h r o n i c  i n f e c t i o n  o f  t h e  
y o l k s  o r  o v a  o f  m a t u r e  f o w l s  w h i c h  i s  t r a n s m i t t e d  t h r u  
t h e  e g g  t o  b a b y  c h i c k s .  I n  y o u n g  c h i c k s  t h e  s a m e  i n f e c ­
t i o n  i s  o f t e n  f a t a l .  C h i c k s  t h a t  a p p a r e n t l y  r e c o v e r  a r e  c h r o n i ­
c a l l y  i n f e c t e d  a n d  s h o u l d  n e v e r  b e  u s e d  f o r  b r e e d i n g  p u r p o s e s .  
A s  p u l l e t s  t h e y  a g a i n  s p r e a d  t h e  d i s e a s e  t o  y o u n g  c h i c k s  t h r u  
i n f e c t e d  e g g s ,  a s  w e l l  a s  t o  m a t u r e  f o w l s  t h r u  a s s o c i a t i o n .  
F i g .  1 . - T r a n s m i s s i o n  o f  P u l l o r u m  D i s e a s e  i n  B r e e d i n g  S t o c k ­
T h r u  t h e  E g g  t o  Y o u n g  C h i c k s  
S p e c i a l  a t t e n t i o n  t o  f e e d i n g  a n d  m a n a g e m e n t ,  
a s  w e l l  a s  t o  i n c u b a t o r  h y g i e n e ,  i s  n e c e s s a r y  
i n  f l o c k s  i n f e c t e d  w i t h  p u l l o r u m  d i s e a s e .  F o r  
i n f o r m a t i o n  o n  t h e s e  s u b j e c t s  s e e  I l l i n o i s  A g ­
r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  C i r c u l a r  2 7 5 ,  
" F e e d i n g  f o r  E g g  P r o d u c t i o n ; "  C i r c u l a r  3 2 9 ,  
" R a i s i n g  C h i c k s  a t  a  P r o f i t ; "  C i r c u l a r  3 7 4 ,  
" K e e p i n g  t h e  F a r m  F l o c k  H e a l t h y ;  "  a n d  C i r c u ­
l a r  4 0 3 ,  " I n c u b a t o r  H y g i e n e  i n  t h e  C o n t r o l  o f  
P u l l o r u m  D i s e a s e . "  
U  r b a n a ,  I l l i n o i s  
M a r c h ,  1 9 3 5  
P r i n t e d  i n  f u r t h e r a n c e  o f  t h e  A g r i c u l t u r a l  E x t e n s i o n  A c t  a p p r o v e d  b y  C o n g r e s s  M a y  8 ,  1 9 1 4 .  
H  .  W .  M V M f 9 R D ,  D i r e c t o r ,  A g r i c u l t u r a l  E x t e n s i o n  S e r v i c e ,  U n i v e r s i t y  o f  I l l i n o i s .  
Pullorum Disease of Chicks 
(Bacillary White Diarrhea) 
By ROBERT GRAHAM, Chief in Animal Pathology and Hygiene 
P ULLORUM DISEASE is a highly fatal and contagious disease of young chicks. A large percentage of losses from disease in chicks under three weeks of age appears to be traceable to this 
cause. Its ravages have rendered many flocks unprofitable. 
The disease is one of the few affecting adult fowls that may be 
transmitted directly thru the egg to the newly hatched chick. It is 
rare that mature sto~k infected with the disease show any symptoms, 
yet when infected hens are killed and the body cavity opened, abnormal 
or diseased yolks are found. Infected parent stock and contaminated 
incubators and brooders are largely responsible ·for the presence of the 
disease in young chicks. 
The specific cause of pullorum disease is a microscopic germ known 
as Salmonella pullorum. This organism gains entrance to the chick 
thru the respiratory or alimentary tract with contaminated air, feed, 
or water, or, as indicated above, it may have been in the egg from 
which the chick was hatched. The germ is found in the blood, in the 
unabsorbed yolk, and in the internal organs of baby chicks following 
death from the disease. The droppings of affected chicks, as well as 
infertile or unhatched eggs from infected breeding fowls, often contain 
Salmonella pullorum in large numbers. 
Conditions which tend to weaken the vitality of baby chicks are 
regarded as important factors in susceptibility to the disease. Proper 
brooding and handling of chicks from infected stock or of those ex­
posed to the disease are regarded as helpful in reducing losses. 
Symptoms in Baby Chicks 
Chicks are most susceptible to the disease before they are five days 
old, tho symptoms may not be observed for several days after ex­
posure. Heavy losses in chicks under three weeks of age are often 
traceable to an acute type of the disease. Affected chicks are weak 
and unsteady in standing or walking. The feathers are ruffled, the, 
eyes closed, and the wings drooping. Diarrhea usually develops, 
with a "pasting up behind," and death follows in a few hours. Chicks 
suffering from an acute type of the disease, however, may die before 
symptoms of diarrhea appear. The absence of diarrhea, therefore, 
cannot be regarded as definite evidence of the absence of pullorum 
disease. 
An accurate diagnosis of pullorum disease can be made only by 
laboratory examination. A flock owner who suspects the presence of 
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t h e  d i s e a s e  s h o u l d  s e n d  t y p i c a l l y  a f f e c t e d  l i v e  c h i c k s  t o  a  p r o p e r l y  
e q u i p p e d  l a b o r a t o r y  f o r  e x a m i n a t i o n .  S p e c i m e n s  i n  l i m i t e d  n u m b e r s  
w i l l  b e  e x a m i n e d  w i t h o u t  c h a r g e  b y  t h e  L a b o r a t o r y  o f  A n i m a l  P a t h o l ­
o g y  a n d  H y g i e n e ,  U n i v e r s i t y  o f  I l l i n o i s ,  U r b a n a .  
S u r v i v i n g  C h i c k s  S h o u l d  N o t  B e  U s e d  a s  B r e e d e r s  
C h i c k s  t h a t  s u f f e r  a  t e m p o r a r y  s e t b a c k  f r o m  a  m i l d  a t t a c k  o f  
p u l l o r u m  d i s e a s e ,  f o l l o w e d  b y  a p p a r e n t  r e c o v e r y ,  d e v e l o p  a  l o w - g r a d e ,  
c h r o n i c  t y p e  o f  t h e  d i s e a s e  i n  t h e  y o l k s  o r  o v a r i e s  a n d ,  a s  m a t u r e  
b i r d s ,  w i l l  p a s s  o n  t h e  i n f e c t i o n  t o  y o u n g  c h i c k s  i n  s u b s e q u e n t  h a t c h i n g  
s e a s o n s .  T h e r e f o r e  s u c h  c h i c k s  s h o u l d  n o t  b e  k e p t  f o r  b r e e d e r s .  
S y m p t o m s  o f  u n t h r i f t i n e s s  a n d  l a m e n e s s  a n d  a  t e n d e n c y  t o  d e v e l o p  
l a r g e  a b d o m e n s  a r e  o f t e n  o b s e r v e d  i n  c h i c k s  t h a t  s u r v i v e  a n  a c u t e  
a t t a c k  o f  t h e  d i s e a s e .  
H o w  t h e  D i s e a s e  S p r e a d s  
T h e  p a r t  w h i c h  m a t u r e  i n f e c t e d  f o w l s  p l a y  i n  t r a n s m i t t i n g  t h e  d i s ­
e a s e  t o  b a b y  c h i c k s  t h r u  t h e  e g g  h a s  b e e n  e s t a b l i s h e d  i n  e x p e r i m e n t a l  
t e s t s  a n d  c o n f i r m e d  i n  o u t b r e a k s  o f  t h e  d i s e a s e  i n  f a r m  f l o c k s .  I n  
f a c t  r e p e a t e d  h e a v y  l o s s e s  o f  b a b y  c h i c k s  u n e x p l a i n e d  b y  o t h e r  c a u s e s  
a r e  o f t e n  t h e  f i r s t  s u g g e s t i o n  o f  t h e  d i s e a s e  i n  m a t u r e  f o w l s .  
P u l l o r u m  d i s e a s e  m a y  t h u s  b e  r e g a r d e d  a s  b e i n g  t r a n s m i t t e d  t h r u  
t h e  e g g  t o  t h e  c h i c k ,  a n d  f r o m  e g g - i n f e c t e d  c h i c k s  t o  h e a l t h y  c h i c k s  
t h r u  c o n t a m i n a t e d  d r o p p i n g s  i n  i n c u b a t o r s ,  b r o o d e r s ,  a n d  w a t e r  a n d  
f e e d  c o n t a i n e r s .  O n e  c h i c k  i n f e c t e d  w i t h  p u l l o r u m  d i s e a s e  a t  h a t c h i n g  
t i m e  i s  c a p a b l e  o f  c o n t a m i n a t i n g  i n c u b a t o r s  a n d  s p r e a d i n g  t h e  d i s e a s e  
t o  t h e  e n t i r e  b r o o d .  
W h i l e  i t  i s  n o t  d e f i n i t e l y  e s t a b l i s h e d  t h a t  p u l l o r u m  d i s e a s e  i s  c o m ­
m o n l y  s p r e a d  a m o n g  a d u l t  h e n s  t h r u  a s s o c i a t i o n  w i t h  i n f e c t e d  h e n s  o r  
b y  a n  i n f e c t e d  m a l e  i n  b r e e d i n g ,  i t  i s  p o s s i b l e  t h a t  t h e  r a p i d  p r o g r e s s  
o f  t h e  d i s e a s e  i n  s o m e  b r e e d i n g  f l o c k s  m a y  b e  a c c o u n t e d  f o r  i n  t h i s  
w a y .  
C o n t r o l  o f  P u l l o r u m  D i s e a s e  
T h e  c o n t r o l  o f  p u l l o r u m  d i s e a s e  d e p e n d s  l a r g e l y  u p o n  t w o  f a c t o r s :  
f i r s t ,  t h e  d e t e c t i o n  o f  i n f e c t e d  b r e e d i n g  f o w l s  b y  m e a n s  o f  c e r t a i n  
t e s t s  a n d  t h e i r  r e m o v a l  f r o m  t h e  f l o c k ;  s e c o n d ,  t h e  s a n i t a r y  p r o t e c t i o n  
o f  h e a l t h y  c h i c k s  a g a i n s t  i n f e c t i o n  i n  i n c u b a t o r s ,  b r o o d e r  h o u s e s ,  a n d  
c o n t a m i n a t e d  r u n w a y s .  
T h e  g r e a t e s t  p r o g r e s s  i n  f r e e i n g  f l o c k s  f r o m  p u l l o r u m  d i s e a s e  h a s  
b e e n  m a d e  b y  o w n e r s  w h o  h a v e  r e m o v e d  i n f e c t e d  b r e e d i n g  s t o c k  a n d  
a p p l i e d  t h e  f u n d a m e n t a l s  o f  c h i c k  s a n i t a t i o n .  I n  h e a l t h y ,  v i g o r o u s  
f l o c k s ,  p r o p e r l y  m a n a g e d ,  t h e  c o m p l e t e  e x t e r m i n a t i o n  o f  t h e  d i s e a s e  
i s  p o s s i b l e .  I n  f a c t ,  s e v e r a l  c l e a n  f l o c k s  h a v e  b e e n  e s t a b l i s h e d  a n d  t h e  
a m o u n t  o f  i n f e c t i o n  g r e a t l y  r e d u c e d  i n  o t h e r  f l o c k s  i n  w h i c h  p u l l o r u m  
d i s e a s e  w a s  f o u n d .  
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FIG. 2.-NoRMAL OVA OF A HEALTHY HEN 
FIG. 3.-0VA HARBORING Salmonella pullorum. THE DARK RED ANGULAR 

OVA ARE VISIBLY DISEASED 
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I t  i s  t o  b e  e x p e c t e d  t h a t  s o m e  f l o c k  o w n e r s  w i l l  b e  m o r e  s u c c e s s f u l  
t h a n  o t h e r s  i n  s t a m p i n g  o u t  t h i s  d i s e a s e ,  y e t  a n y o n e  c a n  r e d u c e  l o s s e s  
b y  a d o p t i n g  a p p r o v e d  m e t h o d s  o f  s a n i t a t i o n  a n d  t e s t i n g  h i s  f l o c k  
r e g u l a r l y .  
T e s t s  f o r  D e t e c t i n g  t h e  D i s e a s e  
T h e  t e s t i n g  o f  f l o c k s  f o r  p u l l o r u m  d i s e a s e  i s  u s u a l l y  d o n e  i n  t h e  
l a t e  f a l l ,  a f t e r  c u l l i n g .  T h e  v a l u e  o f  t h e  t e s t s  i n  d e t e c t i n g  i n f e c t e d  
b r e e d i n g  s t o c k  o v e r  o n e  y e a r  o f  a g e  i s  w e l l  e s t a b l i s h e d ,  a l t h o  i t  m u s t  
b e  a c k n o w l e d g e d  t h a t  n o  b i o l o g i c a l  t e s t  i s  p e r f e c t  a n d  t h a t  r e p e a t e d  
t e s t s  a r e  m o r e  v a l u a b l e  t h a n  a  s i n g l e  t e s t .  T h e  t e s t s  f o r  p u l l o r u m  
d i s e a s e  r e p r e s e n t  b u t  o n e  p a r t  o f  t h e  c o n t r o l  p r o g r a m .  I n  o r d e r  
t h a t  t h e y  m a y  g i v e  t h e  b e s t  r e s u l t s ,  t h e y  s h o u l d  b e  a p p l i e d  b y  s k i l l e d  
p e r s o n s .  
F I G .  4 . - B o x  F O R  W H O L E - B L O O D  S T A I N E D - A N T I G E N  T E S T  
T h i s  w o o d e n  b o x  c a n  b e  c a r r i e d  w i t h  e a s e  a n d  m a y  b e  o p e r a t e d  b y  o n e  
p e r s o n .  P r o p e r l y  i d e n t i f i e d  s l i d e s  o n  w h i c h  t h e  b l o o d  a n d  a n t i g e n  a r e  m i x e d  
a r e  p l a c e d  i n  t r a y s ,  e a c h  t r a y  h o l d i n g  s i x  s l i d e s .  T h e  g l a s s  p l a t e  p r o t e c t s  t h e  
s a m p l e s  f r o m  d u s t  a n d  r a p i d  d r y i n g .  W h e n  t h e  s a m p l e s  a r e  r e a d y  t o  b e  r e a d ,  
t h e  t r a y s  c a n  b e  r e m o v e d .  
T h e  W h o l e - B l o o d  S t a i n e d - A n t i g e n  T e s t  
T h e  w h o l e - b l o o d  s t a i n e d - a n t i g e n  t e s t  i s  u s e d  e x t e n s i v e l y  i n  I l l i n o i s  
b y  v e t e r i n a r i a n s  a n d  t e c h n i c i a n s  i n  p r e f e r e n c e  t o  t h e  t u b e  a n d  p u l l o r i n  
t e s t s  b e c a u s e ,  w h e n  p r o p e r l y  c o n d u c t e d  a n d  i n t e r p r e t e d ,  i t  c a n  b e  m o r e  
q u i c k l y  d i s p a t c h e d  a n d  i s  l e s s  e x p e n s i v e .  F o w l s  m a y  b e  t e s t e d  b y  t h i s  
m e t h o d  i n  f r o m  Y z  t o  3  m i n u t e s  a n d  r e a c t o r s  r e m o v e d  f r o m  t h e  f l o c k  i n  
a  s i n g l e  h a n d l i n g .  C o l l e c t i n g  a n d  s e n d i n g  s a m p l e s  t o  t h e  l a b o r a t o r y  f o r  
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FIG. 5.-TEST! G TABLE 
A table with adjustable legs and sufficient table space for materials em­
ployed in the test is convenient. 
the tube test, and the necessity of handling the fowls a second time, 
are eliminated. 
Equipment.-Various testing boxes for the whole-blood stained­
antigen test have been used. A simple box such as that used in Illinois 
(Fig. 4) has proved satisfactory and economical. Additional equip­
ment (Fig. 5) needed includes restraining table, blunt-pointed sharp 
scissors, clean microscope slides, toothpicks, paper and pencil for re­
8  
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c o r d i n g  r e s u l t s ,  c o n t a i n e r  f o r  u s e d  s l i d e s ,  h o t  w a t e r  f o r  t e s t i n g  b o x ,  
c o l d  w a t e r  f o r  c l e a n i n g  s l i d e s ,  a n d  c l e a n  t o w e l s .  
P r o c e d u r e . - H o l d  t h e  f o w l  w i t h  t h e  l e f t  a r m ,  a n d  g r a s p  t h e  h e a d  
f i r m l y .  S n i p  t h e  c o m b  w i t h - a  p a i r  o f  s h a r p  s c i s s o r s  ( F i g .  6 ) ,  a n d  t u r n  
t h e  h e a d  t o  o n e  s i d e  s o  t h a t  a  d r o p  o f  b l o o d  w i l l  f a l l  o n  t h e  c e n t e r  o f  
t h e  s l i d e  ( F i g .  7 ) .  I f  t h e  c h i c k e n  h a s  a  s i n g l e ,  w e l l - d e v e l o p e d  c o m b ,  
t h e  e n d  o f  o n e  p o i n t  m a y  b e  s n i p p e d .  S m a l l  c o m b s  o r  r o s e  c o m b s  
m a y  b e  s n i p p e d  j u s t  a b o v e  t h e  b e a k .  A s  s o o n  a s  t h e  d r o p  o f  b l o o d  
i s  c o l l e c t e d ,  p l a c e  a n  a p p r o x i m a t e l y  e q u a l  a m o u n t  o f  s t a i n e d  a n t i g e n  
n e a r  t h e  d r o p  o f  b l o o d  ( F i g .  8 )  a n d  t h o r o l y  m i x  t h e  t w o  w i t h  a  c l e a n  
t o o t h p i c k .  I t  i s  i m p o r t a n t  t o  a v o i d  t o u c h i n g  t h e  t i p  o f  t h e  a n t i g e n  
d r o p p e r  t o  t h e  d r o p  o f  b l o o d .  I f  a  s a m p l e  b e c o m e s  g e l a t i n o u s  a n d  
f a i l s  t o  m i x  e v e n l y ,  i t  s h o u l d  b e  d i s c a r d e d  a n d  a n o t h e r  s a m p l e  c o l l e c t e d .  
I m m e d i a t e l y  a f t e r  m i x i n g  t h e  s a m p l e ,  p l a c e  t h e  s l i d e  i n  t h e  s l i d e  
t r a y  o f  t h e  b o x .  T h e  t e m p e r a t u r e  o f  t h e  b o x  i s  m a i n t a i n e d  b y  h o t  
w a t e r  ( F i g .  9 ) .  T h e  t e m p e r a t u r e  o f  t h e  t r a y  s h o u l d  a p p r o x i m a t e  b o d y  
t e m p e r a t u r e .  I f  t h e  t r a y s  a r e  t o o  h o t ,  t h e  a n t i g e n - b l o o d  m i x t u r e  w i l l  
d r y  t o o  r a p i d l y  a n d  t h e  r e s u l t s  m a y  b e  u n r e l i a b l e .  R e m o v i n g  t h e  
F I G .  6 . - S H A R P }  B L U N T - P O I N T E D  S C I S S O R S  A R E  U S E D  F O R  S N I P P I N G  C 0 1 \ 1 B  
I n  c o l l e c t i n g  a  b l o o d  s a m p l e ,  h o l d  t h e  f o w l  a g a i n s t  t h e  b o d y  u n d e r  t h e  l e f t  
a r m ,  h o l d i n g  t h e  h e a d  i n  t h e  l e f t  h a n d .  S n i p  t h e  c o m b  a t  t h e  b a s e .  O n e  l a r g e  
o r  t w o  s m a l l  d r o p s  o f  b l o o d  a r e  s u f f i c i e n t  f o r  t h e  t e s t .  I f  t h e  b l e e d i n g  p e r s i s t s  
f r o m  t h e  c o m b ,  t i n c t u r e  o f  c h l o r i d  o f  l i m e  m a y  b e  a p p l i e d  t o  s t o p  t h e  f l o w  
o f  b l o o d .  
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FIG. 7.-SINGLE DROP OF BLOOD ON MICROSCOPE SLIDE 
After snipping the comb, turn the head of the fowl as illustrated above, 
collecting the blood sample on a slide held in the right hand. It is important 
that the blood for the test be delivered on the center of the slide. 
FIG. S.-SINGLE DROP OF ANTIGEN ADDED TO SLIDE 
Place an amount of stained antigen on the slide with a pipette, adjacent 
to the drop of blood. The amount of antigen delivered should approximate the 
size of the drop of blood. 
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t r a y  f r o m  t h e  b o x  f r e q u e n t l y  a n d  t i l t i n g  i t  h a s t e n s  a g g l u t i n a t i o n  a n d  
f a c i l i t a t e s  t h e  r e a c t i o n .  A f t e r  t h e  r e s u l t s  a r e  r e a d ,  d r o p  t h e  u s e d  
s l i d e s  i n  w a t e r ,  a n d  t h o r o l y  w a s h  a n d  d r y  b e f o r e  u s i n g  t h e m  a g a i n .  
I n t e r p r e t a t i o n  o f  t h e  T e s t . - E x p e r i e n c e  i s  r e q u i r e d  t o  i n t e r p r e t  
c o r r e c t l y  t h e  r e s u l t s  o f  t h e  t e s t .  I f  t h e  m i x t u r e  o f  b l o o d  a n d  a n t i g e n  
r e m a i n s  h o m o g e n o u s  a n d  s h o w s  n o  c l u m p i n g ,  t h e  t e s t  i s  n e g a t i v e  a n d  
F I G .  9 . - H o T - W A T E R  T A N K  S U P P L I E S  N E C E S S A R Y  H E A T  
T h e  w a t e r  t a n k  i s  p l a c e d  i n  t h e  l o w e r  c o m p a r t m e n t  o f  t h e  t e s t i n g  b o x .  
H o t  w a t e r  i s  a d d e d  t h r u  t h e  o p e n i n g  i n  t h e  e n d  o f  t h e  t a n k .  T h e  t h e r m o m e t e r  
o n  t h e  t o p  o f  t h e  b o x  p e r m i t s  a  c a r e f u l  c h e c k  o f  t h e  t e m p e r a t u r e .  T h e  s l i d e  
t r a y s  s h o u l d  b e  k e p t  a t  o r  n e a r  b o d y  t e m p e r a t u r e .  
t h e  f o w l  f r e e  f r o m  p u l l o r u m  d i s e a s e ;  i f  t h e  a n t i g e n  i s  a g g l u t i n a t e d ,  
c u r d l e d ,  o r  c l u m p e d  i n  s m a l l  p a r t i c l e s ,  t h e  t e s t  i s  p o s i t i v e  a n d  t h e  
f o w l  i s  i n f e c t e d  w i t h  p u l l o r u m  d i s e a s e  a n d  s h o u l d  b e  r e m o v e d  f r o m  
t h e  f l o c k .  D e c i d e d l y  p o s i t i v e  o r  n e g a t i v e  s a m p l e s  a r e  e a s i l y  r e a d  ( F i g .  
1 0 ) ,  b u t  d o u b t f u l  r e a c t i o n s ,  s u c h  a s  r o p i n e s s  a n d  f l a k i n e s s  i n  b l o o d ­
a n t i g e n  m i x t u r e s ,  a r e  d i f f i c u l t  t o  i n t e r p r e t .  
I f  n a t u r a l  l i g h t  i s  n o t  a v a i l a b l e  f r o m  a  w i n d o w  o r  o p e n  d o o r  d u r i n g  
t e s t i n g ,  g o o d  a r t i f i c i a l  l i g h t  m u s t  b e  p r o v i d e d .  R e s u l t s  c a n n o t  b e  r e a d  
s a t i s f a c t o r i l y  i n  a  d a r k  p o u l t r y  h o u s e ,  e s p e c i a l l y  l a t e  i n  t h e  a f t e r n o o n .  
I t  i s  n e c e s s a r y  t o  c o n f i n e  t h e  b i r d s  i n  a  s y s t e m a t i c  m a n n e r  i n  o r d e r  
t h a t  t h e  r e s u l t s  o n  e a c h  m a y  b e  i d e n t i f i e d .  A  w o o d e n  t a b l e  w i t h  r e ­
s t r a i n i n g  b l o c k s  a t  e a c h  s i d e  i s  v e r y  s a t i s f a c t o r y  f o r  t h i s  p u r p o s e  
( F i g .  1 1 ) .  T h i s  t a b l e  h o l d s  2 4  b i r d s ;  i t  i s  c o n s t r u c t e d  i n  f o u r  s e c ­
t i o n s ,  e a c h  h o l d i n g  6  b i r d s  a n d  c o r r e s p o n d i n g  w i t h  t h e  f o u r  t r a y s  
i n  t h e  b o x .  T h e  f o w l s  c a n  t h u s  b e  i d e n t i f i e d  b y  n u m b e r i n g  t h e  t r a y s  
t o  c o r r e s p o n d  w i t h  t h e  s e c t i o n s  o n  t h e  t a b l e ,  o r  b y  p a i n t i n g  t h e  t r a y s  
a n d  t h e  s e c t i o n s  o n  t h e  t a b l e  i n  c o r r e s p o n d i n g  c o l o r s .  
E f f i c i e n c y  o f  t h e  W h o l e - B l o o d  S t a i n e d - A n t i g e n  T e s t . - T h e  e f f i ­
c i e n c y  o f  t h i s  t e s t  f o r  p u l l o r u m  d i s e a s e  i n  f o w l s  i s  d e p e n d e n t  u p o n  
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FIG. 1O.-NEGATIVE AND POSITIVE TESTS 
Slides should be carefully rotated in proper light in order not to overlook 
a positive reaction. If the mixture of blood and antigen remains homogenous 
and shows no clumping, the test is negative (upper slide). If the antigen is 
agglutinated, curdled, or clumped in small particles, the test is positive (lower 
slide) . 
FIG. 11.-RESTRAINING TABLE FOR FOWLS 
The posltion of the fowl on the table identifies it with the blood sample 
number on the slide. The table is constructed in four sections, each of which 
holds six fowls, twelve on each side of the table. These four sections corre­
spond with the four trays in the testing box. 
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m a n y  f a c t o r s .  T h e  a n t i g e n  m u s t  b e  p r o p e r l y  d i l u t e d ,  t h e  t e c h n i c  o f  
a p p l y i n g  t h e  t e s t  m u s t  b e  a c c e p t a b l e ,  t h e  a i r  s h o u l d  b e  d u s t - f r e e ,  a n d  
t h e  l i g h t  m u s t  b e  g o o d .  
T h e  I l l i n o i s  S t a t e  D e p a r t m e n t  o f  A g r i c u l t u r e  a c c r e d i t s  p r o p e r l y  
q u a l i f i e d  v e t e r i n a r i a n s  t o  a s s i s t  f l o c k  o w n e r s  i n  g i v i n g  t h e  o f f i c i a l  
w h o l e - b l o o d  s t a i n e d - a n t i g e n  t e s t .  W h e r e  t h e  s e r v i c e  o f  a c c r e d i t e d  
v e t e r i n a r i a n s  i s  n o t  a v a i l a b l e ,  t e c h n i c i a n s  h a v e  b e e n  a u t h o r i z e d  t o  
c o n d u c t  t h e  t e s t .  T h i s  p r o c e d u r e  p r o t e c t s  f l o c k  o w n e r s  a g a i n s t  i m ­
p o s t e r s  a n d  e n a b l e s  t h e m  t o  o b t a i n  t h e  m o s t  r e l i a b l e  d i a g n o s i s  p o s ­
s i b l e  i n  t h e  c o n t r o l  o f  p u l l o r u m  d i s e a s e  i n  b r e e d i n g  f l o c k s .  
I n  b a d l y  i n f e c t e d  f l o c k s  m o n t h l y  t e s t s  n e e d  t o  b e  m a d e  u n t i l  a l l  
r e a c t o r s  a r e  e l i m i n a t e d .  A n  a n n u a l  t e s t  o f  f l o c k s ,  p a r t i c u l a r l y  w h e r e  
i n f e c t i o n  i s  h i g h ,  i s  n o t  s u f f i c i e n t  f o r  t h e  s a t i s f a c t o r y  c o n t r o l  o f  p u l ­
l o r u m  d i s e a s e .  
T e n  E s s e n t i a l s  i n  S a n i t a t i o n  a n d  T e s t i n g  
T o  c o m b a t  p u l l o r u m  d i s e a s e  s u c c e s s f u l l y ,  a  f l o c k  o w n e r  m u s t  
a d h e r e  c a r e f u l l y  t o  t h e  f o l l o w i n g  p r a c t i c e s :  
1 .  A v o i d  p u r c h a s i n g  e g g s  o r  b r e e d i n g  s t o c k  f r o m  i n f e c t e d  f l o c k s .  
2 .  D i s i n f e c t  i n c u b a t o r s ,  b r o o d e r s ,  h o u s e s ,  a n d  e q u i p m e n t .  
3 .  D o  n o t  h a t c h  e g g s  f r o m  t e s t e d  a n d  n o n t e s t e d  b i r d s  i n  t h e  s a m e  i n c u b a t o r .  
4 .  	 A r r a n g e  t o  g r o w  n e w l y  h a t c h e d  c h i c k s  o n  c l e a n  g r a s s  r a n g e  w h i c h  h a s  
n o t  b e e n  o c c u p i e d  b y  f o w l s  f o r  a  p e r i o d  o f  o n e  y e a r ,  o r  s p a d e  u p  o l d  
g r o u n d  f r e q u e n t l y .  
S .  	 B r o o d  a n d  f e e d  c h i c k s  c a r e f u l l y  t o  m a i n t a i n  v i g o r  a n d  r e s i s t a n c e  t o  
d i s e a s e .  
6 .  A v o i d  f e e d i n g  i n f e r t i l e  u n c o o k e d  e g g s .  
7 .  D e s t r o y  a l l  d e a d  c h i c k s  b y  b u r n i n g .  
S .  	 T e s t  a n n u a l l y  a l l  b r e e d i n g  f l o c k s  t h a t  h a v e  b e e n  f r e e d  f r o m  t h e  d i s e a s e  
a n d  i n f e c t e d  f l o c k s  m o n t h l y  u n t i l  a l l  r e a c t o r s  a r e  d e t e c t e d .  
9 .  P r o m p t l y  r e m o v e  a l l  r e a c t o r s .  
1 0 .  	 K e e p  h o u s e s  a n d  w a t e r  a n d  f e e d  c o n t a i n e r s  c l e a n  a n d  d i s i n f e c t  o n c e  
a  m o n t h ,  o r  a s  o f t e n  a s  n e c e s s a r y  t o  h o l d  t h e  d i s e a s e  i n  c h e c k .  
I n f e c t e d  H e n s  L a y  F e w e r  E g g s  
I n  m a t u r e  s t o c k ,  l o s s  i n  e g g  p r o d u c t i o n  d u e  t o  p u l l o r u m  d i s e a s e  i s  
m o r e  s e r i o u s  t h a n  t h e  d e a t h  l o s s .  I n f e c t e d  h e n s  a r e  a p t  t o  l a y  f e w e r  
e g g s  t h a n  h e n s  t h a t  a r e  f r e e  f r o m  d i s e a s e ,  o t h e r  f a c t o r s  b e i n g  e q u a l .  
T h e r e  i s  a l s o  e v i d e n c e  t h a t  e g g s  f r o m  h e n s  t h a t  a r e  f r e e  f r o m  p u l l o r u m  
d i s e a s e  h a v e  a  h i g h e r  h a t c h i n g  r a t e  t h a n  e g g s  f r o m  i n f e c t e d  s t o c k .  T h e  
i n c r e a s e d  l i v a b i l i t y  o f  c h i c k s  f r o m  h e a l t h y  s t o c k  o v e r  c h i c k s  f r o m  i n ­
f e c t e d  s t o c k  h a s  b e e n  o b s e r v e d  e x p e r i m e n t a l l y  a n d  r e p e a t e d l y  c o n ­
f i r m e d  b y  f a r m e r s  a n d  h a t c h e r y m e n  w h o  h a v e  u s e d  s a n i t a r y  m e a s u r e s  
a n d  t e s t i n g  i n  a t t e m p t s  t o  w i p e  o u t  t h e  d i s e a s e .  
3 - 3 5 - 6 M - 7 3 5 2  
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